Name: /^l ^ O l ^ V N ID: _ 

Graph Theory Quiz 5 (21 June 2019) 
Open book, open notes, open neighbor. 
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1. For each of the following, prove that G must be planar or give a counter-example. 

(a) G is defined by G = (G' + e), where G' can be defined by the block cut-point 
graph with blocks {61,62,63} and articulation vertices {01,02}. Oi connects 
blocks 61 and 62, 02 connects blocks 6 2 and 63, and the edge e connects some 
vertex in 61 to some vertex in 63. 61, 62, and 63 are all planar. 
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(b) G is defined as G = (G' — e), where G' is a minimal non-planar graph and 
e = (u, u) is some edge e 6 E(G') such that d(u) = d(v) = A(G). 
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(c) G has \V(G)\ = 6 and |£(G)| = 11. 
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2. Consider simple but possibly disconnected planar graph G where | V(G)| > 2. Prove 
that 3 u, v £ V ( G) : d{u) < 5 , d(v) < 5 . 
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